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 Abstract. Grapevine (Vitis vinifera L.) is a widespread and highly valuable horticultural 
crop that has been cultivated for centuries as a source of fresh fruit, wine, juice and raisins. (Amelia 
Martins Delgado et al 2017., Matthew A. Jenks et al 2011., Stephen Skelton, 2007, Rombough, 
2002).  Romania has one of the oldest wine making traditions in the world, its viticulture dating 
back more than 2000 years. Weed control is an important practice in vineyard management. 
Traditionally, the primary objectives for controlling weeds are to conserve soil moisture and reduce 
the competition for essential mineral nutrients required by the grapevines. Organic viticulture 
involves growing grapes without the use of industrially manufactured fertilizers (sometimes called, 
chemical fertilizers) and herbicides, pesticides, or fungicides for weed, pest and disease control.  
  




Grapevine (Vitis vinifera L.) is a widespread and highly valuable horticultural crop 
that has been cultivated for centuries as a source of fresh fruit, wine, juice and raisins 
(Amelia Martins Delgado et al 2017., Matthew A. Jenks et al 2011., Stephen Skelton, 
2007, Rombough, 2002).  This species originated in the Middle east and is adapted to a 
Mediterranean environmental. It has diversified into hundreds of varieties since antiquity. 
(Mou et all., 2011). Around 2.25 million ha are grown worldwide, mainly in the southern 
temperate zone and in the subtropics. Italy (8,6 million Mt from 0.84 million ha), France 
(6.8 million Mt from 0.85 million ha), the United States (7.1 million Mt from 0,38 million 
ha), Spain (6.1 million Mt from 1,7 million ha) and China (6.6 million Mt from 0.45 
million ha) are the main producers, accounting for half the total word production of 66 
million Mt (FAOSTAT data, 2012). More recently, substantial increases in the paintings in 
the southern hemisphere (Australia, South Africa, Argentina, Brazil and Chile) have been 
driven by the increasing wine exports from these countries. Romania has one of the oldest 
wine making traditions in the world, its viticulture dating back more than 2000 years. 
Romania is also one of the world’s largest top wine producers. Despite a 20% drop 
production in 2014, according to International Organization of Vine and Wine, Romania 
remains the 12th largest wine producer in the world and the 6th largest in Europe. Our 
country has around 190,000 hectares of vineyards, although 30 years ago the vineyard area 
recorded almost 300,000 hectares. Romania has several wine regions, starting from the 
Transylvanian Basin, Moldova, Banat, and 39 vineyards, with some of the best known 
being Târnave from Cotnari, Huşi, Panciu, Odobeşti, Dealu Mare, Murfatlar, Jidvei, Recaş. 
Vrancea is the county with the largest grape-vine area. It′s estimated that 10.000 wine 
grape varieties spread their tendrils throughout the word. Europe is home to the majority of 
grape varieties, but North America is home to a majority of separate grapevine species. 
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Expansion of grape cultivation in many countries has been based on imported grapevine 
stocks of established cultivars and this trend is continuing. Importation of grape varieties to 
established new vineyards increases the risk of previously unknown viruses being 
introduced. Importantly, planting materials obtained locally to establish new vineyards 
must also be free from viruses. Organic viticulture involves growing grapes without the 
use of industrially manufactured fertilizers (sometimes called, chemical fertilizers) and 
herbicides, pesticides, or fungicides for weed, pest and disease control. (Robert E W). 
  
 ECOLOGICAL WEED CONTROL 
Weed control is an important practice in vineyard management. Traditionally, the 
primary objectives for controlling weeds are to conserve soil moisture and reduce the 
competition for essential mineral nutrients required by the grapevines. Other benefits for 
weed control are improving air circulation to reduce the incidence of diseases, reducing 
cover for voles and other rodents, reducing competition for sunlight in low trellis systems, 
and improving harvest labor efficiency and satisfaction. For young vineyards, effective 
weed control is essential to reduce weed competition for water, nutrients, and light during 
critical periods of active growth to establish the vines and get them producing some fruit 
by the third growing season. Once the vineyard is well-established, it may continue to be 
essential to maintain a rigorous weed control program, or it could be cut back depending 
on the site characteristics  
Monitoring is the key procedure for successful weed management in sustainable 
agriculture. It starts with planning ahead before the crop is sowed and is carried out 
throughout the life cycle of the crop. During the preparation of the land and crops growth 
cycle, monitoring helps the farmer to detect the weeds early, identify their type and 
location, and select what type of mechanical intervention is necessary, if at all, to remove 
them or prevent their growth and spread, based on knowledge and expertise.  
 
Figure 1. Adaptive Weed Management Approach  
(Source: Mandy Tu et al., 2001) 
  
 For example, perennial weeds are more vulnerable to control at the early bud stage 
or during fall when the plants begin to go dormant. Mechanical weeding at these stages 
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will be effective. A balanced integration of preventive methods, mechanical methods and 
monitoring (many little hammers) is key to a successful weed management  (Alternative 
methods in weed management to the use of glyphosate and other herbicides). 
  
 THERMAL WEED CONTROL 
Thermal weed control is used in pre-emergence or localised post-emergence of 
weeds, in combination with preventive methods, and as the name suggests, it eliminates 
the weeds by burning them. Stubble burning is now almost banned because of the smoke 
and other hazards, but this traditional form of thermal weed control was frequently used to 
reduce the number of viable weed seeds returning to the soil after cereal harvest. Current 
methods of thermal weed control use a variety of energy sources to generate the heat 
needed to kill weed seeds and seedlings. 
Flame weeding is probably the most popular methods of direct weed control after 
mechanical weeding. Weed burners or flamers are blowtorches adapted to deliver flames to 
ground level. They do not have to burn the plants to ash as long as the heat ‘cooks’ the 
leaves. Flamers work best on small weeds with high moisture content because the plant 
doesn't have the resources to regrow after the leaves are dead (figure 2) The main fuel used 
in the burners is liquefied petroleum gas (LPG), usually propane. Some concerns have 
been raised about using a finite resource as fossil fuels, however alternative fuels such as 
hydrogen can also be used (Bond et al., 2003). Costs of materials may also be an issue. 
Flame weeding can be faster than hand-weeding, but the cost of the machine is higher. 
Overall treating an area of 6-20 hectares would bring costs down to a reasonable level but 
for smaller areas it will depend on the cost of the crop. 
 




Flame weeders can be used for total vegetation control or for selective removal of 
unwanted plants, particularly during pre-emergence of crops. In weed management the use 
of pre-emergence flaming followed by post-emergence brush weeding and hoeing have 
been reported to give promising results (Hatcher & Melander, 2003). One disadvantage is 
the impact it may have on non-target organisms, which has not been fully investigated. But 
the soil temperature at 5 mm distance depth is raised by 4 °C and at 10 mm by 1.2 °C, and 
therefore the impact on deeper soil microorganisms is low (Bond et al., 2003). 
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Steaming is traditionally used in glasshouses to sterilise the soil and control both 
weeds and diseases prior to crop establishment. However, now it is also used as an inter-
row weed-management method during the crop growing cycle. Steam is applied under 
pressure beneath metal pans forced down onto freshly formed beds for periods of 3-8 
minutes (figure 3). The steam raises the soil temperature to 70-100 °C killing most weed 
seeds to a depth of at least 10 cm. It is also possible to use jets of steam to kill emerged 
weeds (Bond et al., 2003). Until recently most thermal weeders were based on gas powered 
burners. The best designs generally use ‘liquid’ rather than ‘gas’ phase burners as these are 
much less prone to pressure-drops and they incorporate a shroud or hood to retain heat and 
protect the flames from wind. Steam has a number of advantages over flame weeders, in 
that steam is much more efficient at conducting heat, has better penetration into foliage, 
operates better in windy and wet conditions, is safer and some machines can be used to 
weed over plastic and even paper without causing damage (Schonbeck, 2012). Steaming 
practices however, decrease the abundance of soil microorganisms and studies show that 
soil communities may recover but their structure may remain affected for at least 2 months 
following the steaming. This should be taken into account prior to the selection of this 
method (Roux-Michollet et al., 2008). Steaming has been used successfully to eradicate the 
strong perennial weed Cyperus esculentus in vegetable fields in Switzerland, which could 
not be efficiently controlled with other methods, including herbicides (Keller et al., 2017). 
 
Figure 3. Using steaming for kill weed  
(Source: http://www.weedtechnics.com/      wp-content/uploads/2019/03/Contractor-3.png) 
 
 Hot water. Hot water can be applied with specific machines that keep the water at 
a temperature over 80 degrees Celsius. Hot water is applied directly on the weeds of 
interest in the spot where they grow. Figure 17. Steaming- weed control 31 Alternatives to 
herbicide use in weed management – The case of glyphosate Productivity of this method is 
twice as much as manual removal, and the costs are only slightly higher. With hot-water 
treatment there is no need to transport roots away from the site and one avoids having 
holes in the grass sward.  
However, there is still some energy consumption, together with exhaust and noise 
emissions. A study carried out on hot water treatment of the common broad-leaved dock 
(Rumex obtusifolius) showed 80% success in eradicating the weeds and 1 year after 
treatment there was no evidence of lasting damage to the soil structure on the site, neither 
did the treatment stimulate the germination of any great number of dock seeds found in the 
soil (Latsch et al., 2017). 
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Despite not being widely used, there are a few more thermal methods of weed 
control, such as freezing, electric currents, irradiation, microwave radiation, and ultraviolet 
light, among others. 
Mulching. The use of mulches under the vines conserves soil moisture, improves 
the infiltration rate and controls erosion. However, the mulch increased the risk of spring 
frosts and can harbor voles and other pests. Both organic and man-make fabric mulches 
can be used in a vineyard.  
 Organic mulches that can be used include wood chips, leaves, straw and corn 
stalks. These materials will initially tie up available nitrogen and reduce growth, so 
additional nitrogen fertilizer may be required. They do increase the availability of 
potassium and phosphorous. Organic mulches improve the soil organic matter content, but 
can aggravate wet soil conditions, and some straws can introduce new weeds. Thick layers 
of mulch delay the warming of the soil and thereby delay the release of nitrogen held by 
the soil organic matter. This can lead to prolonged vine growth in the fall and delayed 
hardening off of the vines. Grass clippings directed off sodded alleys onto the area under 
the vines does act as a mulch, but is generally too thin to control weeds. These clippings do 
serve to improve undesirable characteristics associated with practice that create a bare area 
under the vines.  
 
Figure 4. Mulching in vineyards 
(Source:https://articles.extension.org/sites/default/files/w/b/bb/Straw_mulch.jpg) 
 
 Man-made fabric mulches do not compete for nutrient, and can promote an earlier 
harvest when the fabric has reflective properties. The greatest disadvantages of using 
fabrics is that they can get caught up in a mower, and create an environment favorable for 




 Weed management is one of the major challenges to viticulture, especially (but not 
solely) in the case of organic agriculture, as long as weeds can cause severe competition to 
vines and their significant yield losses. Overall, chemical weed control remains one of the 
most effective and cheap methods, however, several adverse effects and risks may arise. 
Alternative methods like Flame weeding, steaming, hot water and mulching. Should be 
included in the overall management strategy, depending of course on the specific soil, crop 
and climatic conditions. In many cases, mechanical methods are still the most cost-
effective weed management methods in organic vineyards. Priority should be always given 
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to the crucial, early years of vineyard establishment. The use of integarated weed 
management strategies will ensure that these valuable tools remain available to end 
efficient for farmers in the long-term. Furthermore, the high heterogeneity of vineyards 
implies the need of site-specific agronomic practices in a context of precision viticulture, 
new technologies give all the necessary tools for such an approach. Sustainable weed 
management in grapevines is essential for many environmental, social and economic 
reasons and should by systematically promoted in order to exploit the high potential of 
viticulture for further development and to allow the grape and wine sector to substantially 
provide the basis for economic growth (Nicholas et al. 2018). 
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